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o. Textile Interesting results have developed in the testing of the 

Investigations tautness of airplane fabrics and it appears that the tautne 
meter developed by the Bureau will assure uniform covering 
methods and a resultant uniform performance and endurance of 
fabric. 

The installation of the machinery for the vrool manu- 
facturing laboratory is completed and has been operated 
successfully, permitting the Spinning of yarn of almost any 
Size within the limitations of the stock. The textile 
section is ready to proceed with the investigation of wool 
fabrics in their relation to army, navy, and civilian 
clothing vroblems. ; 
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@« Optical At the request of the Navy Department, the Bureau made a 
Glass Speci- critical study and offered recomendations regarding specifi- 
fications cations for optical glass, which are being considered By the 


Department for reissue in revised form. 


$8. Optical The Bureau continues to receive a considerable number of 
Instruments binoculars being furnished on Signal Corps contracts. Two 

Navy sighting telescopes and five pairs of aviators! goggles 

were tested. A special study is being made of the design of 
refractometers, with a view to the manufacture of the 

instrument by American firms. Improvements have been made in 
the design which permit of the elimination of one reflection 

in the observing system, facilitating observations over a largér 
range. The Optical Instruments Section is giving consideration 
to the standardization of cells, screw-threads and the other 
common elements of optical instruments. 


= interfe- The thermal expansion of several kinds of optical glass 
ronetric was ceterminea for the range 20°--650°C by the Fizeau method, 
Measurements and the data on 17 different glasses were coriputed, tabulated, 


and plotted. Studies were made of the thermal expansion of 
different types of Cental alloys, dental cements, and human 
teeth by interference methods in connection with the study 
being made of the vroperties reavired in dental amalgams. The 
theruai expanisions of several Johannsen geges were determined. 
Sines December Ist, i400 precision gages meade at the 
Bureau have been tested for leneth, parallelism, and flatness 
of surlese with en absolute error of not more than .06 
microns (about tro millionths o° an inch), which is easily 
possible by the use of interferonce fringes. 
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5, Scpectro- Analyses were made of samples of barium chloride for 

scopic calcium and strontium, and two samples of gallium exainined 

Investigations spectroscopically were found to contain traces of lead and 
molybdenum. Four new samples of dyes were tested for 


their sensitizing action on photogravhic plates and careful 
measurements were made of the accelerating effect of 
ammonia on commercial panchromatic plates. 

A report for the use of the uilitary services on the 
spectral distribution of energy from certain arcs used in 
searchlights has been issued and a Beneral investigation of 
searchlamps has been begun in connection with an extensive 
program intended to furnish information of importance to the 
Army and Navy: in preparing specifications for such 


equipment, 
6. Investigations A treatise on thermometers for airplane engines has been 
in Heat and prepared and distributed in mimeograph form as one of the 
Thermonetry series of Acronautic Instruments Circulars, ‘This paper deals 


with the different types of construction available for 
thermometers for airplane use, describes the details of their 
design and the nature and amounts of the errors to whith, they 
dre subject. . | 
During the month of January, over 3400 thermometers were 
tested, including calorimetric, ordinary clinicals, clinical 
standards, marine, chemical laboratory, and rare and base 
netal thermocouples. Tests were also made of two ~ 
thermocouple potentiometers, optical pvrometer lamps, and 
absorption glasses for optical Ppyrometers. Heats of 
combustion were determined on samples of. gasoline substitutes 
entering into an investigation of these materials carried on 
by the Bureau. Thermal conductivity tests were made on 
: samples of material for shoe soles, including rubber, leather, 
and composition; and on samples of Balsa wood variously 
treated with wattrproofing compounds. Determinations of 
he melLing point of three samples of fire bric!: were also made, 


7. Strength of The tensile specimens of zirconium steel were of two 
Zirconium Steel kinds, normalized and heat treated, The ultimate strength of 
the normalized svecimens averaged 112,000 1b, per sq, in. 
while that of the heat treated specimens averaged 254,000 lb, 
per sq. in. 


8. Strength Comparative mechanical tests on steel from trench. 

Tests of Metals mortars of American’ and French manufacture shot the foreign 

| steel to be about 19% stronger but correspondingly less 
ductile than that manufactured in this country, The — 
French steol shoved lower carbon and manganese content, but 
about 0.06% hichor silicon and a finer grain structure. From 
ne point of view of the microscopic examination, both steels 
appear to be satisfactory. 

Compression tests were made on a parabolic, tubular 

interplane strut for a model T plane from the Naval 
Aircraft Factory, which failed at an ultimate load of 
10,000 1b. Tensile strength tests were made on welded 
joints from destroyer plates. Other tests conducted were on 


9. Building 


Construction 


10. Concrete Gun 


Experiments 


ll. Concrete 
‘Floor Treating 


cast and sheet aluminum, steel and nickel bars’ and 
calibration bars, base bands for tires, rope, wire and 
wire cable, balloon ceble, “acts Por motor trucks, ends for 
packing cases, and balkelite, — 

commutation of the 
The Bureau has soe aa tho /strain=zage data taken on 

the Arlington Building Seen tne ban and the report is nearly 
completed. Tae inves stication has included a review of the 
formulas employed by the designer of the building; it has 
been found that these formulas were based on untenable 

ssumotions and contain deductions which are neither logical 
nor mathematically sound. Various panels of the 
struc cure , which is an ll=story concrete-steel office 
building, were loaded to three to four times the designed 
live load. The results of the observations apocar both 
consistent and reliable, It was found that accidental 
Gisplacenent of the reinforcing bars in the slabs reduced 
the strength to aonroximately 60% of the designed value. 
Steel stresses as high as 27,000 lb. per sd. ine and 
maximum concrete Pivesess of approximately 1300 lbe per sde 
ine were developed. Contrary to the assumption of the 
designer, it was found that the stresses in the short span 
were from three to four tines as high as those in the long 
SPAN Tn one case a panel adjacent to the wall was loaded 
and the wall beam shoved indications of immending torsional 
failure. It is concluded that the construction is safe 
for the designed loads, but does not afford an ac tequate 


factor of safety in the continuity bars. 


uxperinents have been conducted to determine the value 
of different mixtures of concrete rade with the Brown 
atomizer,=- an apparatus consisting of a rotarv mixer and a 
device for blowing the mixed consrevte through the hose. The 
hose is directed by the operator to the form or walls ~here 
the concrete is to be placed. The proportions used in this 
investigation varied from 1:2 to 1:5, and specinens were shot 
under nozzle pressures of 40, 50, 60 and 70 lb. per Sqe ine, 
one series with cold Bit ,.Ons with hot air, one with stean, 
and one with @ wi:roure of steam and hot air. 1O and 60 day 
tests have been completed on all PUe EOE and the results 


indicate ‘that concrete blown with hot air is superior to the 
others of ee SCrLES o sue consistency of the specimens 
blown with steam could nov be controlled on account of the 
admixture of the water of condensation, 


Fourteen 8! = 8! conerate nee in the corridor of the 
Northwest laboretory buildings ct the Bureau were treated with 
various commercial surface harceners duvins the month making 
a total of 31 slabs under tost at this writing, some of which 
have been subjected to actual trarfic Norah aes for five 
months. Tne hardeners under investisation ineluce macnesium 


a2. Stean 
Curing of 
Concrete 


13. Faper 
Concrete Molds 


1. Bearing iietal 
Investigation 


15. Rustproofing 


of Metals 


16. Special Steel 
for Gages 


(17. Metal 


Specifications 


fluosilicate, varnishes and paints, waxes, and three 
unclassified materials, At this time it anpears that the 
greater part of the treated slabs are almost free from dust 
and those treated with magnesium fluosilicate compounds are 
very hard, 


‘itional tests carried out on the steam curing of 
concrete have showed that the addition of 4% by weight of 
calcium chloride to the mixing water resulted in little 
gain or strength of 1:4 concrete, whether cured at 
ordinary indoor temperature or when surrounded by steam. 


Strength tests on 1:2:4 concrete made in steel molds 
end paper molds for comparative purposes showed that the 
concrete made in paper molds has the same strength as 
concrete of the same mix made in steel molds. ‘The use of 
the paper molds vill make eee the taking of test 
cylinders of concrete on the job without the necessity of 
Shipping the heavy metal nolds, commonly used, to and from 
the place of the operation, 


A program for the experimental study of bearing metals 
nas been drawn up and submibbdd to the manufacturers for 
consideration and suggestions. 


A circular on rustproofing of metals (other than by 
ocaints) has been prepared for Davee iors This gives 
extensive information on various methods of coating and 
protecting of metals and embodies the results of considerable 
of the investigational work cone at the Bureau. 


An investigation with respect to the relation between 
the hardness and minimum strain in gages of stecl has been 
taken up and certain new steels proposed for gages have 
been given metallurgical examination. . 


Specifications were prepared for the Ingineer Corps 
of the army on horseshoe nails, based on an extensive 
series of exverinents and metallurgical tests; end on 
tableware for the Office of the Quartermaster General of 
the Ary. The problems involved in writing snecifications 
governing the sharpness of edged toois are being given 
careful study. Soecifications are under consi iderat: on 
with resbect to identification discs for the Army 
nersonnel. 
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18. Miscellaneous Tests for the Ordnance Department include examination 

Tests and of a nichel~chromium steel ingot showing flakes; soft steel 

Metallurgical keys; lead-tin alloy for firing cases; French and 

Information American trench mortars and shells; copper bands to shot 
flow of metal hardened by gun rifling ;defective rifle 
barrel, 


Information furnished by correspondence covered a wide 
range of subjects: rolling steel tubing, tests of 
aneroid diaphragms, tests of malleable iron, annealing of 
phosphor bronze screen wire, steel stampings, gases in 
steel, galvanized netal culvert specifications, 
deterioration of steel vessels, aluminum solders, use of 
tar in oven hearth furnaces, use of electrolytic ais 
enameled ware, deterioration of rubber-coated tinned iron 
wire, material and heat treatient of springs, manufacture 
of metallic buttons and insignia, babbitt metal for low 
speeds, tungsten and thorium alloys, transformation curves, 
properties of zinc. 

Studies are being made of zirconium steel for light 
armor plate; including analysis, cropping and rolling . 
ingots to 1/2" and 3/4" plates, heat treatment, annealing, 
thermal and microscopic analysis, tensile and hardness 
tests, and preparation of plates for ballistic test. 
some thirty ingots have been rolled and twenty plates 
prepared. 


19, Gas Engine Experinental work recently carried out has included: 

Ignition Problems measurencnt of the heat per spark on a high frequency 
ignition system; experiments duplicating Springer's 
methods of measuring the igniting power of sparks; experi- 
ments on capacity of and corona formation on high 
tension ignition leads used with a Liberty Engine; gas 
leakage measurements on a set of spark plugs using a new 
method of mechanical sealing which avoids the use of 
cement; tests on the insulation resistance and breakdown 
strength at various tempcratures of 12 mica and paver 
condensers for the Bureau of Aircraft Production. 


20. Vacuum A special study has been completed on the SCR=68 
Tubes for Radio airplane transmitting set with special reference to the use 
Purpose of this set for the testing of power tubes. Experiments 


were also carried out to eliminate errors in the measurement 
of amplification constants and internal resistance of the 
tubes, and a studv was made of the variation of 
| amplification constants and internal resistance of receiving 
tubes with varvine plate voitage. - 
Characteristic curves of power tubes vere observed 
under varying concitions, varticularly with resistance loads 
in the vlate current corresponding to the parallel capacity 
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(21. Insulating 
Materials for 
‘Radio Instruments 


22. Methods of 
Measurement at 
Radio Frecauency 


25. ‘iscellaneous 
Radio Testing 


24. Blectrical 
Instrument 
Pesting 


and inductance used. The study of the theory of the 
alternating current component of plate current was 
continued, -and experiments were made to find out betieen 
what points on the characteristic curve of the tube the 
alternating current component oscillates. Experiments 
were made on the blocking action of tubes used as 
modulators. 


The study of insulating materials has been continued. 
Additional test specimens have been obtained and prepared 
for measurement and an improved form of gstritch free from 
power loss, has been made for use in the measuring - 
circuit. At the request of the Navy Department, a 
detailed description of the apparatus used for measuring 
phase difference in these tests has been prepared, 

The change in the electrical proverties of certain of 
these insulating materials, consequent upon being baked at 
moderately high temperatures for a time, has been further 
investigated; some specimens of the materials were also 
found to give results believed to indicate the presence of 
metallic partigles in the substance, These facts being 
called to the attention of the manufacturers, new materials 
in which special precautions were talen to carry out 
improvenents in these respects have now been submitted and 
found to be superior to the previous lots. 


Tio methods of shielding a precision measuring circuit 
from electrostatically indiaéd electromotive forces were 
found fully successful, the one using a grounded fence or 
grid of wires between generating and measuring circuits® and 
the other a shield of wires around the inductance coil and 
leads in the measuring circuit. An investigation was made 
of the current which can be produced with a number of 
pliotrons in parallel and it was found that the pliotrons 
do not add their effects. A detailed study of their 
characteristics has, therefore, been undertaken ‘in an 
effort to learn the reason for this, 


In addition to the regular work in the testing of vacuum 
tubes, the following tests were carried out during the month 
of December: ; 

For the Signal Corps,= six decreneters, two wavemeters 
tested for resistance and wave-length measurement, four nica 
condensers, two variable condensers, one variable indwotor , 
SCR-75 airplane transmitting set using rotary spark. For © 
the Bureau of Aircraft "rocuction,= ten decremeters. For the 
Vashington Navy Yard,- two sets of mica condensers, one 
panei-type condenser tested for resistance and capacity. 

For others, seven decremeters and three wavemeters. 


The eouivment for the testing of electric instruments, 
and especially that for carrying out the more complicated 
testing procedure, is being overhauled and has been 
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25. Aeronautic 
and Other 
‘Engineering 
Instruments 


extended to permit of facility in testing voltage trans- 
formers and current transformers. Consderable attention 
has also been given to Specifications for electrical 
instruments and suitable specifications were drawn up for 
the Standardization Committee of the tar Department. 


The Sellers’ vibromoter, for studying the vibrations 
of airplanes has been completed and a newr type based upon 
the variation of the resistance of carbon, is under 
consideration, A thorough study has been nade of the 
effect of tonperature upon the Veeder master tachoneter, 

At the request of the National Advisory Cormittee for 
Aeronautics, further examination has been made of various 
inventions intended to serve aS ground speed indicators 
and a model has been constructed illustrating some of the 
principles of operation involved in such instruments. An 
investigation has been carried out on the effect of the 
amount of air retainéd in the vacuum box of the ancroid 
upon its performance, 

The investigation of the performance of diaphragns of 
different types and matorials is being continued and 
arrangements have notr been perfected by which diaphragns 
are being spun at the Bureau. Calculations of the stress 
magnitudes in such diaphragns have revealed surprisingly 
high values of such stressos at certain locations, 

Yew instruments from abroad added to the Bureau's 
collection of aeronautic instruments are: a new type of 
British air speed indicator vith silver diaphragm; an 
altigraph of special design rade in Turin, Italy; a sample 
of the Pensuti air speed indicator from iillan; an air speed 
indicator of the rotating=-vane type taken from a captured 
enemy plane; a French recording instrument made by 
Colombel at Paris, recording sirultaneously altitude and air 
speed; and a ‘iunerclle oxygen outfit made by de Lestang at 
Paris. 

Aeronautic Instruments Cirevlars have been issued recently 
as follows: No. 32 presenting a complete mathematical theory 
of elastic fatigue with particular reference to aeronautic 
instruments; and No, 39 dealing with airplane thermoneters. 
A supplement to Circular No, 3 hag been issued containing 
further tables for the determination of altitude corresponding 
to various atmospheric Dressures, presenting the results in 
millibars as well as in other units. 

A scientific paper treating of "A Relation Connecting 
the Derivatives of Physical Suantities" has become available, 
extending the applicability of the general type of reasoning 
employed in the dimensional calculations used in the wind 
tunnel, to a now cless of problems, especially those 
involving the prediction of errors of instrunents. 

Two anemometers, one indicating velocities up to 
6,000 feet per minute were calibrated for a firm of 
instrument mekers for use as standards. — A special 
study was hade of a 30,000 lb. ver sq. in»Bourdon type 
pressure gage to deternine its suitability for use in an 
investigation involving the use of high pressures. 
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@6. Length 
Neasurenents 


les «Testing of 
‘Time Pieces 


28. Railroad 
Track Scale 
Testing 


l2e. wind 
|‘Tannel 
Investigations 
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tems on which certification of linear dimensions have 
Mm made Avrine ; ee a Os . pe es 
eee made ‘uring the past month include: 2 invar tapes, 
9 steel tapes, 36 cloth taves, 5 standard bars, 2 


viscosineters, ¢ haemacytoneters, and 38 sicves. 


During the month of January, tests were begun on 208 
high grade watches, 848 clocks and low crade watches, and 
143 Ete watches . During January, 106 certified ship 


watches vere eps Cae to the Emergo onev Fleet Corporation 
by the Bureau 8 


Track scale testing equipments Nos. 1 and 2. have boen 


w 

brought to Vashington and are being generally overhauled. 

The large standard 1 weishts Oe 200 oad Ly 000 Dec eacn, 

totaling 90,000 lb. of standard i weights for each test car 

have been brought to thé Bureau for re=calibration and 

adjustment within the rigid allowance of error permitted, 

The accurate verification of these large weights is a 

ci? ficult task but the weights retain their adjustrient in 
-ield service with surprising accuz LaCie 
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Tests recently completed in the Brreau's wind tunnel 
included a large Venturi tube designed to drive by suction 
& gvroscopic nF at submitted by the Bureau of 
Aircraft Production; performance tests of variable pitch 
fans for driving Meneatons for wireless telogr raphy and 
telephony; determination of the aerodynanical characteristics 
of an airplane model designed for variable incidence of the 
wings with reference to ne fuselage; calibration of airspeed 
and angle-of=attack meters for the free flight experiments of 
the ae ie eaitasaes Comzittee an ean determination 
of head res nce of airplane engine radiators; aerodynanical 
tests orf Roh 6 and N.ACodA. ¢ eer ofoils xe of a multiple 
wing hydro=airplane model; studies of the effect of lealage 
on the action of airspeed indicators; incendiary dart 
release; inves tigation of the acrodynanical: characteristics 
of a flat plate; measurement of head resistance of a new eaten 
of flying boat; aerodynaimical characteristics of models of a 
variable camber wing in streamline and flexed positions}; 
acrodynaztical tests of models of the Fokker lower plane 
aeroroil; determination of the arming time-at varying wind 
speeds of arming vane fuzes for bombs, at ee request of the 
Bureau of Ordnance; calibration of aneriometers at high 
velocities; calibration of a conper-depos pike Venturi ditot 
tube at from 30 to 100 miles ver hovr, at the request of the 
Bureau of Construction and Revair, Navy Departnent. 


respectfully, 


aT 


Se tie STRATTON 


Director 
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